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(54) INDUCTION HEATING COOKING DEVICE

(67)  Aninduction heating cooker includes outer shell
(3) having an opening portions in its upper portion, a top
plate configured to cover the opening portionand to place
a to-be-heated object thereon, and a plurality of heating
coil units for performing induction heating on the
to-be-heated object. The heating coil units are placed

closely to each other. A second ferrite is placed in the
opposite side with respect to heating coil unit (4a) placed
at an end, from heating coil unit (4b) adjacent thereto,
and between outer shell (3) and heating coil unit (4a)
placed at the end.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to induction heat-
ing cookers for use in ordinary homes and businesses.

BACKGROUND ART

[0002] Conventionally, induction heating cookers have
had heating coil units including ferrites, which are placed
under top plates. Generally, induction heating cookers
are configured to heat a single to-be-heated object, with
a single heating coil unit. However, in recent years, there
have been suggested induction heating cookers having
multi-coil structures for heating a single to-be-heated ob-
ject with a plurality of heating coil units (for example, PTL
1).

[0003] However, in induction heating cookers having
conventional multi-coil structures, heating coil units are
placed closely to each other and, therefore, in the heating
coil units adjacent to each other, magnetic fluxes gener-
ated therefrom are influenced by the ferrite cores in the
heating coil units adjacent thereto. Further, in the heating
coil units placed at the ends, magnetic fluxes are not
spread in a substantially-concentric shape from the heat-
ing coil units, thereby inducing deflections therein. This
inhibits magnetic fluxes from concentrating in a to-be-
heated object such as a pan, thereby inducing the prob-
lem of increases of electromagnetic wave leakages and
radiant noises.

Citation List
Patent Literature

[0004] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2014-044823

SUMMARY OF THE INVENTION

[0005] The presentinvention was made in view of con-
ventional problems as described above and aims at pro-
viding an induction heating cooker with excellent reliabil-
ity which has a multi-coil structure including a plurality of
heating coils and is capable of suppressing electromag-
netic wave leakages and radiant noises.

[0006] More specifically, in an example of an exempla-
ry embodiment of the presentinvention, there is provided
an induction heating cooker including an outer shell hav-
ing an opening portion in an upper portion of the outer
shell, a top plate configured to cover the opening portion
and on which an object to be heated is placed, and a
plurality of heating coil units provided under the top plate
inside the outer shell and configured to heat the object
to be heated. A first ferrite is provided under each of the
plurality of heating coil units, and the heating coil units
are placed closely to each other. Further, the heating coll
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units include a heating coil unit placed at an end, and a
heating coil unit adjacent to the heating coil unit placed
at the end. A second ferrite is provided adjacently to the
heating coil unit placed at the end, among the plurality
of heating coil units. The second ferrite is placed in an
opposite side with respect to the heating coil unit placed
at the end, from the heating coil unit adjacent thereto in
aninner side, and between the outer shelland the heating
coil unit placed at the end.

[0007] With this structure, even when a to-be-heated
object such as a pan is heated with the heating coil unit
placed at the end, it is possible to suppress deflections
of magnetic fluxes, thereby causing magnetic fluxes to
spread substantially in a concentric shape, so that mag-
netic fluxes are liable to concentrate in the to-be-heated
object. This can suppress leakages of electromagnetic
waves and radiant noises.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

FIG. 1 is an exploded perspective view of an induc-
tion heating cooker according to a first exemplary
embodiment of the present invention.

FIG. 2 is a plan view illustrating a state where a top
plate has been removed, according to the first ex-
emplary embodiment of the present invention.

FIG. 3 is an exploded perspective view of heating
coil units in the induction heating cooker according
to the first exemplary embodiment of the present in-
vention.

FIG. 4 is a cross-sectional view of main portions of
the induction heating cooker, illustrating flows of
magnetic lines of forces in the induction heating
cooker illustrated in FIG. 1.

FIG. 5 is a plan view illustrating a state where a top
plate has been removed, according to a second ex-
emplary embodiment of the present invention.

FIG. 6 is a plan view illustrating a state where a top
plate has been removed, according to a third exem-
plary embodiment of the present invention.

FIG. 7 is a cross-sectional view of main portions of
a conventional induction heating cooker, illustrating
flows of magnetic lines of forces in conventional
heating coil units, which corresponds to the induction
heating cooker illustrated in FIG. 4 from which sec-
ond ferrites and third ferrites are removed.

DESCRIPTION OF EMBODIMENTS

[0009] Hereinafter, the present invention will be de-
scribed, with reference to the drawings. Further, the
present invention is not intended to be restricted by the
exemplary embodiments which will be described later.
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(First Exemplary Embodiment)

[0010] FIG. 1 is an exploded perspective view of an
induction heating cooker according to a first exemplary
embodiment of the present invention. FIG. 2 is a plan
view illustrating a state where a top plate has been re-
moved, according to the first exemplary embodiment of
the present invention. FIG. 3 is an exploded perspective
view of heating coil units in the induction heating cooker
according to the first exemplary embodiment of the
present invention. Further, FIG. 4 is a cross-sectional
view of main portions of the induction heating cooker,
illustrating flows of magnetic lines of forces in the induc-
tion heating cooker illustrated in FIG. 1. FIG. 7 illustrates
a cross-sectional view of main portions of a conventional
induction heating cooker, illustrating flows of magnetic
lines of forces in conventional heating coil units, which
corresponds to the induction heating cooker illustrated
in FIG. 4 from which second ferrites and third ferrites are
removed.

[0011] Referring to FIG. 1 and FIG. 3, under top plate
2 covering an opening portion in an upper portion of outer
shell 3, there are provided various members in induction
heating cooker 100 having a multi-coil structure, which
is constituted by a plurality of heating coils 4 and the like.
Near lower bottom surfaces of respective heating coil
units 4, near outer peripheries thereof, and near inner
peripheries thereof, there are provided first ferrites 12.
[0012] As illustrated in FIG. 1 and FIG. 2, a plurality of
heating coil units 4 are placed in such a way as to be
arranged in planar longitudinal and lateral rows, inside
outer shell 3. In induction heating cooker 100 according
to the present exemplary embodiment, heating coil units
4 have an elliptical shape with a length of about 80 mm
in a transverse direction and with a length of about 180
mm in a longitudinal direction. Further, for example, each
four or three heating coil units 4, out of heating coil units
4, are secured through an adhesive agent made of silicon
and the like, in such a way as to be arranged, closely to
each other, on shield boxes 5, 6, 7. In top plate 2, there
is an area capable of heating, just above an area in which
heating coil units 4 are placed. Even if two or more to-
be-heated objects are placed within this area capable of
heating, it is possible to perform induction heating ther-
eon.

[0013] Further, in top plate 2, there is placed manipu-
lation display portion 8, in an area outside the area ca-
pable of heating, in which heating coil units 4 are placed.
Manipulation display portion 8 is constituted by a liquid
crystal display portion, and a touch panel overlaid ther-
eon. Manipulation display portion 8 is configured to dis-
play manipulation buttons and to display the contents of
manipulations and the contents of operations, through
light emission, in manipulation display portion 8, when
induction heating cooker 100 has been activated.
[0014] Referring to FIG. 2, shield boxes 5, 6, 7 have
bottom surfaces having asymmetric polygonal shapes
(forexample, hexagonal shapes) provided by cutting par-
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tial corners from substantially-rectangular shapes, sub-
stantially-polygonal shapes having rounded corner por-
tions (with R shapes), and other shapes, in order to be
prevented from interfering with other components in in-
duction heating cooker 100. Further, shield boxes 5, 6,
7 are formed to have substantially-box-type shapes
(shield boxes) having bottom surfaces, and side walls
provided on the bottom surfaces at their outer peripher-
ies. Further, in shield box 5, heating coil units 4a, 4b, 4c,
4d are placed to form coil module 11a. In shield box 6,
heating coil units 4e, 4f, 4g are placed to form coil module
11b. In shield box 7, heating coil units 4h, 4i, 4j, 4k are
placed to form coil module 11c. Coil module 11a and coil
module 11c are placed in a leftwardly/rightwardly invert-
ed manner (bisymmetrically). Further, in respective coil
modules 11a, 11b, 11c, respective second ferrites 9 are
placed in shield boxes 5, 6, 7 through an adhesive agent
made of silicon and the like, at the ends in the longitudinal
direction, and, furthermore, third ferrites 10 are selective-
ly placed therein.

[0015] InFIGS.4and7,brokenlinesindicate magnetic
lines of forces 13, 14.

[0016] Hereinafter, there will be described induction
heating cooker 100 having the aforementioned structure
according to the present exemplary embodiment, regard-
ing operations and effects thereof.

[0017] At first, in coil module 11a, respective heating
coil units 4a, 4b, 4c, 4d are placed closely to each other
and, therefore, magnetic fluxes generated from respec-
tive heating coil units 4a, 4b, 4c, 4d are influenced by
first ferrites 12 adjacent thereto. Namely, magnetic fluxes
generated from heating coil unit 4a are influenced by first
ferrites 12 placed under heating coil unit 4b. Further,
magnetic fluxes generated from heating coil unit 4b are
influenced by first ferrites 12 placed under heating coil
units 4a and 4c.

[0018] For example, when to-be-heated object 1 with
a diameter of about 90 mm is heated by heating coil unit
4b, heating coil units 4a, 4c adjacent to heating coil unit
4b are placed evenly in a forward and rearward (longitu-
dinal) direction, and the walls of shield box 5 are placed
substantially evenly in a leftward and rightward (lateral)
direction, so that magnetic fluxes generated from heating
coil unit4b are evenly spreadin a substantially concentric
shape.

[0019] However, when to-be-heated object 1 with a di-
ameter of about 90 mm is heated by heating coil unit 4a
placed at an end, only heating coil unit 4b is the heating
coil unit adjacent to heating coil unit 4a. Further, in the
leftward and rightward (lateral) direction, the corner por-
tions of shield box 5 in one side are formed to have ob-
lique walls and, therefore, are at shorter distances from
heating coil unit 4a than those of the side walls of the
other portions of shield box 5. Therefore, if there is no
second ferrite 9, as indicated by the lines of magnetic
forces 14 in FIG. 7, a deflection will occur at a portion of
magnetic fluxes generated from the heating coil unit, for
example, in magnetic fluxes spread toward heating coil
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unit 4b in the inner side, which inhibits magnetic fluxes
from being concentrated in to-be-heated object 1. Fur-
ther, if there is no third ferrite 10, the same phenomenon
will occur.

[0020] On the other hand, in induction heating cooker
100 according to the present exemplary embodiment, as
illustrated in FIG. 4, second ferrites 9 are placed at such
positions that these second ferrites 9 and heating coil
unit 4b adjacent to heating coil unit 4a placed at the end
are symmetric with respect to heating coil unit 4a placed
at the end. Further, these second ferrites 9 are placed
outside side walls of first ferrites 12 in heating coil unit
4a and, also, between these side walls and outer shell 3.
[0021] Further, asillustrated in FIG. 2 and FIG. 3, third
ferrites 10 can be also placed at positions facing the side
walls of corner portions of shield box 5. For example, in
induction heating cooker 100 according to the present
exemplary embodiment, as illustrated in FIG. 2, third fer-
rite 10 is provided in such a way as to face the side wall
of corner portion 51, wherein this third ferrite 10 has such
a shape (an oblique shape, more specifically an oblique
shape formed by partially cutting a corner of shield box
5 having a substantially-rectangular shape) that the
shape of this third ferrite 10 and the oblique shape of the
side wall of corner portion 52, which is diagonal to corner
portion 51 of shield box 5, are substantially symmetric.
[0022] With this structure, it is possible to suppress de-
flections of magnetic fluxes as illustrated in the lines of
magnetic forces 13 in FIG. 4, which causes magnetic
fluxes to spread in a substantially-concentric shape.
Therefore, magnetic fluxes are liable to concentrate in
to-be-heated object 1, which can suppress leakages of
electromagnetic waves and radiant noises, which ena-
bles provision of induction heating cooker 100 having
excellent reliability.

[0023] According to the present exemplary embodi-
ment, it is also possible to provide the same effects for
heating coil units 4d, 4e, 4g, 4h, 4k placed at the ends,
as well as for the aforementioned heating coil unit 4a.
Further, in cases where to-be-heated object 1 with an
outer diameter (diameter) of about 200 mm is heated with
two or more heating coil units, for example, with heating
coil units 4a and 4b, in cases where to-be-heated object
1 with an outer diameter (diameter) of about 300 mm is
heated with two or more heating coil units, for example,
with heating coil units 4a, 4b, 4c, and in other cases,
similarly, it is possible to provide the same effects. Fur-
ther, in cases where to-be-heated object 1 covering all
of heating coil units 4a, 4b, 4c, 4d is heated, magnetic
fluxes are balanced through to-be-heated object 1 and,
therefore, the second ferrites do not exert significant ef-
fects.

(Second Exemplary Embodiment)
[0024] FIG. 5is a plan view illustrating induction heat-

ing cooker 200 according to a second exemplary embod-
iment of the present invention, in a state where a top
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plate is removed therefrom. Further, induction heating
cooker 200 according to the present exemplary embod-
iment has the same basic structure as that of induction
heating cooker 100 according to the first exemplary em-
bodiment and, therefore, will be described mainly regard-
ing differences therefrom. Further, the same elements
as those of the first exemplary embodiment will be des-
ignated by the same reference characters and will not be
described.

[0025] Induction heating cooker 200 illustrated in FIG.
5is differentfrom induction heating cooker 100 according
to the first exemplary embodiment, in that heating coil
units 4 have a circular shape with an outer diameter (di-
ameter) of about 65 mm and are placed in such a way
as to be arranged in planar longitudinal and lateral rows.
This structure has an advantage of having an increased
area capable of induction heating and, also, has an ad-
vantage of being capable of heating to-be-heated objects
with various sizes and shapes with excellent efficiency.
In induction heating cooker 200 according to the present
exemplary embodiment, similarly, second ferrites 9 are
placed at such positions that second ferrites 9 and the
inner heating coil units adjacent to the heating coil units
placed at the ends, out of a plurality of heating coil units
4, are symmetric with respect to the heating coil units
placed at the ends. With this structure, when a to-be-
heated object is heated with a heating coil unit at an end,
it is possible to suppress deflection of magnetic fluxes
due to the first ferrites provided in the inner heating coil
unit adjacent to the heating coil unit under the to-be-heat-
ed object. Therefore, magnetic fluxes are liable to con-
centrate in the to-be-heated object, which can suppress
leakages of electromagnetic waves and radiant noises.
This enables provision of induction heating cooker having
excellent reliability.

[0026] Further, in the present exemplary embodiment,
there has been described a case where three or more
heating coil units are arranged longitudinally and laterally
(forwardly and rearwardly, and leftwardly and rightward-
ly). However, when two heating coil units are arranged
longitudinally and laterally, similarly, it is also possible to
provide the same effects, by placing second ferrites 9
between the heating coil units and the outer shell 3.

(Third Exemplary Embodiment)

[0027] FIG. 6is a plan view illustrating induction heat-
ing cooker 300 according to a third exemplary embodi-
ment of the present invention, in a state where a top plate
is removed therefrom. Further, induction heating cooker
300 according to the present exemplary embodiment has
the same basic structure as that of induction heating
cooker 100 according to the first exemplary embodiment
and, therefore, will be described mainly regarding differ-
ences therefrom. Further, the same elements as those
of induction heating cooker 100 according to the first ex-
emplary embodiment will be designated by the same ref-
erence characters and will not be described.
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[0028] Induction heating cooker 300 according to the
present embodiment is different from induction heating
cooker 100 according to the first exemplary embodiment,
in terms of combinations of sizes and shapes of coils.
More specifically, as illustrated in FIG. 6, a plurality of
heating coil units 4-1, 4-2, 4-3 having different sizes and
shapes are placed in such away as to be arranged closely
to each other. Heating coil units 4-1 have a circular shape
with an outer diameter (diameter) of about 80 mm, heat-
ing coil units 4-2 have an elliptical shape with a size of
about 80 mm X about 180 mm, and heating coil units 4-3
have a circular shape with an outer diameter of about
180 mm. Heating coil units 4-2 are about twice the size
of heating coil units 4-1. Further, similarly to in induction
heating cooker 100 according to the first exemplary em-
bodiment, first ferrites are placed under the respective
heating coil units.

[0029] Generally, the first ferrites have respective siz-
es (volumes) proportional to the sizes of the heating coll
units provided with these firstferrites. Ininduction heating
cooker 300 according to the present exemplary embod-
iment, similarly, the first ferrites under heating coil units
4-2 are about twice the size of the first ferrites under
heating coil units 4-1.

[0030] In induction heating cooker 300 according to
the present exemplary embodiment, there are further
formed second ferrites 9-1, 9-2, in proportion to the sizes
of the heating coil units adjacent to the heating coil units
placed atthe ends. Asillustrated in FIG. 6, second ferrites
9-1, 9-2 are placed at such positions that second ferrites
9-1, 9-2 and the heating coil units adjacent to the heating
coil units placed at the ends are symmetric with respect
to the heating coil units placed at the ends. Further, sec-
ond ferrites 9-1, 9-2 are placed between outer shell 3 and
the heating coil units placed at the ends.

[0031] As illustrated in FIG. 6, second ferrites 9-2 are
about twice the size (volume) of second ferrites 9-1. On
the other hand, heating coil units 4-2 are about twice the
size of heating coil units 4-1, and the first ferrites provided
under heating coil units 4-2 are about twice the size of
the first ferrites provided under heating coil units 4-1.
[0032] In cases where the heating coil unit adjacent to
a heating coil unit (for example, heating coil unit 4-1 in
FIG. 6) placed at an end is heating coil unit 4-2, there is
formed second ferrite 9-2 which is proportional to the size
of this heating coil unit 4-2, at such a position that this
second ferrite 9-2 and this heating coil unit 4-2 are sym-
metric with respect to this heating coil unit 4-1 placed at
the end. Further, this second ferrite 9-2 is placed between
outer shell 3 and this heating coil unit 4-1 placed at the
end.

[0033] Further, in cases where the heating coil unit ad-
jacent to a heating coil unit placed at an end is heating
coil unit 4-1, there is placed second ferrite 9-1 which is
proportional to the size of this heating coil unit 4-1, at
such a position that this second ferrite 9-1 and this heat-
ing coil unit 4-1 adjacent to this heating coil unit (for ex-
ample, heating coil unit 4-3 in FIG. 6) placed at the end
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are symmetric with respect to this heating coil unit 4-3
placed at the end. Further, this second ferrite 9-1 is
placed between outer shell 3 and this heating coil unit
4-3 placed at the end.

[0034] With this structure, itis possible to suppress de-
flections of magnetic fluxes due to the first ferrites, which
are proportional to the sizes of the heating coil units ad-
jacentto the heating coil units placed at the ends, in inner
sides of induction heating cooker 300. This can suppress
leakages of electromagnetic waves and radiant noises.
This enables provision of an induction heating cooker
having excellent reliability.

[0035] Asdescribed above, aninduction heating cook-
er in an example of an exemplary embodiment of the
presentinvention includes an outer shell having an open-
ing portion in its upper portion, a top plate configured to
cover the opening portion and to place a to-be-heated
object thereon, and a plurality of heating coil units for
performing induction heating on the to-be-heated object,
under the top plate, inside the outer shell. There are pro-
vided respective first ferrites under the heating coil units.
Further, under the top plate, there are placed the heating
coil units closely to each other. The heating coil units
include a heating coil unit placed at an end, and a heating
coil unit adjacent to the heating coil unit placed at the
end. A second ferrite is provided adjacently to the heating
coil unit placed at the end. Further, the second ferrite is
placed in an opposite side with respect to the heating coil
unit placed at the end, from the heating coil unit adjacent
to the heating coil unit placed at the end, and between
the outer shell and this heating coil unit placed at the end.
With this structure, even when a to-be-heated object such
as a pan is heated with the heating coil unit placed at the
end, it is possible to suppress deflections of magnetic
fluxes, thereby causing magnetic fluxes to spread sub-
stantially in a concentric shape, so that magnetic fluxes
are liable to concentrate in the to-be-heated object. This
can suppress leakages of electromagnetic waves and
radiant noises.

[0036] The induction heating cooker in an example of
an exemplary embodiment of the .present invention can
further include a shield box configured to place the heat-
ing coil units therein. Further, in a corner portion of the
shield box, a third ferrite can be placed in such a way as
to face a side wall of the corner portion, such that the
third ferrite has such a shape that the shape of the third
ferrite and the shape of a side wall of the shield box which
is diagonal to the corner portion are substantially sym-
metric. With this structure, it is possible to suppress de-
flections of magnetic fluxes due to the shape of the shield
box, which can suppress leakages of electromagnetic
waves and radiant noises.

[0037] In the induction heating cooker in an example
of an exemplary embodiment of the .present invention,
the second ferrite is formed in proportion to the size of
the heating coil unit adjacent to the heating coil unit
placed at the end. With this structure, it is possible to
certainly suppress deflections of magnetic fluxes due to
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the sizes of the heating coil units, which can suppress
leakages of electromagnetic waves and radiant noises.
[0038] As described above, according to the present
invention, even when a to-be-heated object such as a
pan is heated with the heating coil unit placed at the end,
it is possible to suppress deflections of magnetic fluxes,
thereby causing magnetic fluxes to spread substantially
in a concentric shape, so that magnetic fluxes are liable
to concentrate in the to-be-heated object. This can sup-
press leakages of electromagnetic waves and radiant
noises.

INDUSTRIAL APPLICABILITY

[0039] As described above, according to the present
invention, there is provided an induction heating cooker
capable of suppressing leakages of electromagnetic
waves and radiant noises, no matter which heating coil
unit is used, out of a plurality of heating coil units, for
heating. Accordingly, the presentinvention can be widely
utilized for induction heating cookers for household uses,
business uses and other applications.

REFERENCE MARKS IN THE DRAWINGS
[0040]

1: to-be-heated object

2: top plate

3: outer shell

4, 4a, 4b, 4c, 4d, 4e, 4f, 49, 4h, 4i, 4j, 4k, 4-1, 4-2,
4-3: heating coil unit

5, 6, 7: shield box

8: manipulation display portion
9, 9-1, 9-2: second ferrite

10: third ferrite

11a, 11b, 11c: coil module

12: first ferrite

13, 14: magnetic lines of forces
51, 52: corner portion

Claims
1. Aninduction heating cooker comprising:

an outer shell having an opening portion in an
upper portion of the outer shell;

a top plate configured to cover the opening por-
tion and on which an object to be heated is
placed; and

a plurality of heating coil units provided under
the top plate inside the outer shell and config-
ured to heat the object to be heated;

wherein

a first ferrite is provided under each of the plu-
rality of heating coil units,

the heating coil units are placed closely to each
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other and include a heating coil unit placed at
an end, and a heating coil unit adjacent to the
heating coil unit placed at the end,

a second ferrite is provided adjacently to the
heating coil unit placed at the end, and

the second ferrite is placed in an opposite side
with respect to the heating coil unit placed at the
end, from the heating coil unit adjacent to the
heating coil unit placed at the end, and between
the outer shell and the heating coil unit placed
at the end.

2. The induction heating cooker according to claim 1,
further comprising:

a shield box in which the plurality of heating coil
units are placed,

wherein

ina corner portion of the shield box, a third ferrite
having is placed in such a way as to face a side
wall of the corner portion, wherein the third ferrite
has a shape which is substantially symmetrical
with respectto a shape of a side wall of the shield
box located at a position diagonal to the corner
portion.

3. The induction heating cooker according to claim 1
or 2, wherein
the second ferrite is formed in proportion to a size of
the heating coil unit adjacent to the heating coil unit
placed at the end.
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